Genotypic and phenotypic correlates of the HIV Type 1 env gene evolution in infected children with discordant response to antiretroviral therapy.
The genotypic-phenotypic correlates of human immunodeficiency virus type 1 (HIV-1) env gene evolution were investigated in samples from eight infected children under antiretroviral therapy (ART) and virological failure. Evolution of the gp120 C2-V5 env sequence was demonstrated in all subjects but one by sequence analysis of the replicating plasma virus collected at baseline and 12-15 months after ART initiation. The analysis of the host's selective pressure showed that in four subjects, the ratio of nonsynonymous to synonymous amino acid substitutions was higher in the V3 sequences than in the C2-V5 region ([K (a)/K (s)](V3)/[K (a)/K (s)](C2V5) >1.0). Interestingly, this feature was observed only in subjects (four of five) showing an increase in T cell receptor rearrangement excision circle (TREC)-bearing cells and in CD4(+) T-lymphocytes despite persistent viremia (discordant therapeutic response) (p = 0.02), thus suggesting that the V3 loop is a target of the immune reconstitution under ART. Using phenotypic analysis of recombinant viruses expressing exogenous V3 sequences, a reverse shift from CXCR4-tropic to CCR5-tropic variants was demonstrated in two of the four subjects, further indicating that the host's selective pressure sharply forces the V3 evolution of replicating variants. The data indicate that a complex HIV-1-host interplay occurs in children receiving antiretroviral treatments and suggest that the recovery of thymic function places a selective constraint on the viral V3 loop.